Background: Most studies show that women have considerably higher rates of sickness absence than men, but little is known on how the gender gap has developed over time.
Introduction
A large number of studies have shown that women have considerably higher rates than men of absence from work due to illness. 1 So far there is, however, very little evidence on how the gender difference in sickness absence has developed over time. The present paper addresses this gap in the literature by examining data covering the period from the mid-1980's onward in eight Western and Southern European countries, viz. Belgium, France, Ireland, Italy, the Netherlands, Portugal, Spain and the UK. Very short absences not comprising a full calendar week are not included.
One reason to expect change over time in the gender difference in sickness absence is the considerable changes that have been found in other health-related measures. Over the latter half of the previous century, most developed countries experienced first an increase in the female advantage in life expectancy, then a decline. [2] [3] American and Korean studies have also shown decline in the gender differential in self-assessed health. [4] [5] In this case, however, it was an initial female disadvantage that declined, or even disappeared.
There are also a number of theoretical reasons to expect gender differences in health to change over time. For one thing, education is generally found to be strongly related to health, [6] [7] [8] and women's education has risen much more strongly than men's, to the extent that women are now more educated than men in many countries. Second, and partly as a result of the change in level of education, women's labour force participation has grown strongly in most countries, and the composition of the female labour force is quite different from what it was in the 1980's. Third, some research also suggests that the level of occupational gender segregation has declined so that women and men to a greater extent work in the same kind of jobs, 9 although this may not be the case in all countries. 10 To the extent that men and women are growing more similar in terms of education, employment and occupation, it seems reasonable to expect convergence also in terms of health, as has been observed both for life expectancy and self-assessed health. Factors may, however, also work in the opposite direction. Potential negative effects of combining paid work with domestic work and responsibilities may e.g. affect women more than men and contribute to larger gender differences in sickness absence. 11 With regard to sub-populations such as the employed, gender differences may also be affected by selection processes. In particular, it seems reasonable to assume that healthy people are more likely to be employed than less healthy ones (cf. the literature on the 'healthy worker effect'). 12 If this is the case, increasing female employment will contribute to a lower average level of health in the sub-population of employed women and to a larger gender difference in sickness absence.
Long-term sickness absence has been shown to a good predictor of mortality. [13] [14] [15] Nevertheless, it should not be seen as a straightforward measure of health but rather as a form of illness behaviour, which has been defined as 'the manner in which people monitor their bodies, define and interpret their symptoms, take remedial action and utilise various sources of help as well as the more formal health care system'. 16 This paper is mainly descriptive, showing long-term trends in the gender difference in sickness absence. In addition, we examine to what extent the observed trends can be accounted for by taking into consideration changes in the composition of the male and female labour force in terms of level of education, occupation and responsibility for children. We also consider whether the gender difference in sickness absence is related to the level of female employment.
Methods
The European Union Labour Force Survey (EU LFS) is a continuous household survey conducted in the 28 Member States of the European Union. We include countries for which data are available at least back to 1990, i.e. Spain, Portugal, Italy, France, Belgium, the Netherlands, United Kingdom and Ireland.
The main purpose of the EU LFS survey is to provide quarterly results on labour force participation for the entire adult population. All countries apply probability sampling methods, but there is variation both between countries and over the period studied here with regard to stratification, number of sampling levels etc. Earlier face-to-face interviewing was predominant, but most countries now use a mixture of face-to-face and telephone interviews. In 2011 the average (unweigthed) response rate for the eight countries analysed by us was 74 percent, ranging from 54 in the Netherlands to 91 in Portugal. 17 The exact wording of the questions and the question order are not standardized across countries.
We restrict our analyses to employees between 20 and 59 years of age (self-employed are excluded). In most of the countries data on household composition are available only in data collected in the second quarter (except for the last few years). The analyses are therefore limited to these data.
In the LFS respondents are asked about their employment in a particular week. Sickness absence is coded 1 if the respondent reports being absent for the entire week, and 0 otherwise. Age is given in five-year intervals (21-25, 26-30, ...). Education is given in three categories: lower secondary or less, upper secondary, and tertiary. Partnership status is a dichotomous variable distinguishing single from married or cohabiting. There are separate measures of children below 5 years of age, 5-10, and 11-14; each distinguishing between no, one, and two or more children.
Occupation is given as three-digit ISCO codes. The number of occupations varies from 100 to 147 in the various countries; these are treated as dummy variables in the analyses. Industry is given as two digit NACE codes; the 17 categories are treated as dummy variables.
The gender gap in sickness absence is measured in terms of relative risks (RR), as women's risk relative to that of men. In order to estimate relative risks with various sets of control variables, Poisson regression is used. [18] [19] Since the error term for a binary variable is not Poisson distributed, robust ('sandwich') estimation of the standard errors is employed. In contrast to logistic regression, Poisson regression provides direct estimates of the RR. Poisson regression is preferred to logistic regression also because it is less sensitive to unobserved heterogeneity; thus it is less problematic to compare coefficients between both models and populations. [20] [21] [22] The baseline model (Model 1) controls only for age: (Model 1) P i is the probability of sickness absence for individual i, G is gender, A is a vector of dummy variables for seven age categories, α and β are regression coefficients, and γ is a vector of coefficients. The RR for women relative to men is given by exp(β).
To take the (potential) importance of children into account, it is necessary not only to control for whether the respondent has children or not, but also for the possibility that children may have different effects for men and women. We also allow the impact of children to be different for lone parents as compared to married or cohabiting. This is done by means of interaction terms for the six number of children indicators with gender and with whether the respondent is single or not. There are too few countries and years of data to allow for a rigorous (multi-level) analysis of how macro level variables such as the overall level of gender equality in society affects the gender difference in sickness absence. We do, however, include a simple two-level analysis in which sickness absence is first regressed on gender in each country and year, with control for age (i.e., Model 1). A scattergram is then constructed showing the association over years between the estimated gender differences (the regression coefficients) and the proportion of women in employment. To consider only variation within countries, the variables in the scattergram are deviated from their countryspecific means.
Results
Descriptive information on sickness absence in men and women 1984-2010 is given in Figure 1 Figure 2 show increasing gross difference (Model 1) in sickness absence in five of the eight countries: Spain, Ireland, France, Belgium and the UK. In these countries the RR in the last period is significantly higher than in the first period (two tailed t-tests with alpha=.05; results not shown). The increase has been particularly large in Ireland and Spain. The gender difference has declined significantly in one country, Italy. Detailed inspection of the data shows that this is entirely due to very deviant absence figures in 1983, which is the first year with data. It seems likely that this reflects some sort of error in the data. At any rate, there is no change in the gender gap in Italy from 1984 onward. Also, no trend is found for the Netherlands or Portugal. The results are generally as expected from the descriptive data in Figure 1 , except for the Netherlands where control for age in Model 1 eliminates the tendency toward increasing gender differences.
In most countries and most periods the estimated gender gap in sickness absence is smaller in Model 2 than in Model 1 and in Model 4 than in Model 3. With the parameterisation used in Models 2 and 4, this implies that the gender gap is smaller for people without children in the household than for the population as a whole. The differences between the estimates are, however, very small; thus, the results suggest that responsibility for children is of little importance in accounting for the gender gap in sickness absence.
With regard to the role of responsibility for children in explaining over time increases in the size of the gender gap, a crucial question is whether the difference between the Model 1 and the Model 2 estimates or between the Model 3 and the Model 4 estimates have grown larger over time.
There is very little evidence of this in Figure 2 . The gender gap in sickness absence seems to have developed over time in very much the same way for people without children (the reference group) as for the population as a whole. The Netherlands is to some extent an exception, however.
Turning to Models 3 and 4, it is noteworthy that in all countries except the United Kingdom, control for occupation and industry tends to increase the estimated gender gap in sickness absence, indicating that men more often than women are in high absence occupations and industries. Again, however, there are no clear trends over time; neither the difference between Model 3 and Model 1 nor that between Model 4 and Model 2 exhibits systematic change. Thus, an increasing representation of women in high absence occupations or industries does not explain the increasing gender gaps. The gender gap in sickness absence has increased largely within occupations and industries, i.e. between men and women in relatively similar types of work. Figure 3 shows the association between the estimated gender differences (coefficients) and female employment. The association is positive as one would expect if increased female employment has entailed an increasing representation of less healthy women in the labour force and therefore a larger gender difference in sickness absence.
Discussion
As noted above there is little systematic evidence on long term trends in gender differences in sickness absence. A Swedish study shows, however, an increased gender difference from the early 1990's to about 2003, with little change in the period 2003-2007. 23 A Norwegian study found a strong increase 1974-1994, but little change after that. 24 The present study shows that similar trends toward increased gender differences in sickness absence are also found in many other European countries.
The analyses indicate that a greater representation in the labour force of women with small children cannot explain the increasing gender gap in sickness absence found in most of the countries. This is not too surprising, as a previous cross-sectional study of a larger sample of European countries (including those analysed here) found very small differences in sickness absence between women with and without small children, 25 and similar findings have been reported in several studies of single countries. [26] [27] [28] [29] Sweden might be an exception, however. 11 30 A recent Norwegian study with data and design more appropriate for uncovering causal effects also indicates that children have little impact on women's sickness absence (beyond the period of pregnancy). 31 We also examined the hypothesis that larger gender differences might be the result of a greater representation of women in stressful or unhealthy occupations or industries. Even this hypothesis was not supported; the time trends in the gender gap are largely the same irrespective of whether control for occupation or industry is included or not. We are not aware of previous research that has examined the importance of occupation and industry over time, but the results are consistent with a couple of cross-sectional studies that employed Norwegian data. 32-33 Somewhat different results were obtained in a Finnish study, 34 but in that study a sample of municipal employees and not a nationally representative sample was analysed, and the distribution of men and women across occupations and industries is likely to be quite different among municipal employees and in the labour force as a whole .
A methodological limitation should be noted here. The occupational coding employed here provides considerable detail with more than 100 separate categories in each country. Nevertheless, there may well be systematic gender differences even within these categories, with regard to wages and job rank as well as physical and psychosocial working conditions. There is no obvious reason, however, to assume that European labour markets have changed in such ways that women have been increasingly pushed into unhealthy positions or segments within occupations, but not into unhealthy occupations. Increasing gender differences in sickness absence contrast with previous research on life expectancy and self-assessed health. [2] [3] [4] [5] A possible explanation for the divergent results is that sickness absence is only measured (and defined) for the employed whereas studies of life expectancy and self-assessed health typically include the whole population. With health-related selection to employment an increase in women's employment means that a larger proportion of employed women will have health problems even without any increase in the population as a whole. Our finding of a positive correlation between the gender gap in absence and the level of female employment lends some support to this explanation. This correlation might, however, also be the result of various confounders that cannot be adequately taken into account with the data at hand.
Although selection might to a greater or lesser extent explain the changes in the gender gap in sickness absence, selection cannot explain why there is such a gap in the first place. To the contrary: The gap tends to be at its smallest in periods when the occupationally active female subpopulation is small and presumably most selective, and at its largest when the occupational activity of women approaches that of men. Given that the level of women's employment is positively (and strongly) related to women's position in society more broadly (and female employment is even part of common gender inequality indices such as UN's Gender Inequality Index), 35 we are left with the seeming paradox that the gender gap in sickness absence seems to be largest in otherwise relatively gender-equal societies. A further exploration of this is not, however, possible with the present data.
The present study is unique in studying the development of the gender difference in sickness absence over a fairly long time period and in a relatively diverse set of European countries.
Nevertheless, there are a number of limitations. Inability to address heterogeneity within occupational categories has already been mentioned. Another limitation is that the underlying causal mechanisms producing the gender differences in sickness absence cannot be identified. Also, selfreport measures of sickness absence are not ideal. Since respondents are only asked about the previous week, memory is not likely to be a problem, however. Incomplete standardisation of the labour force surveys across countries is also unfortunate. 36 This is particularly problematic when comparing the absolute level of sickness absence across countries, but probably less so in analyses of within country gender differences. Finally, since absence periods not comprising a full calendar week are not registered, gender differences in such short-term absences could not be assessed.
This study has provided evidence of increasing gender gaps in sickness absence, although this is not the case in all the countries studied. Two possible explanations of this have been evaluated, viz.
an increasing representation in the work force of mothers of small children and an increasing representation of women in high absence occupations. Neither of these explanations is supported by the data. The findings are less negative with regard to a third possible explanation, viz. that increased female labour force participation has led to a greater representation in the workforce of women with health problems or with lower job motivation. At this point the evidence is highly tentative, however, and further research is needed. Another interesting issue that also cannot be addressed with the data at hand is the potential importance of differential trends in men's and women's life styles, e.g. a stronger increase (or weaker decline) in tobacco and alcohol consumption. Note: Based on estimates in Table 1 . M = Model. For more details on Model 1 to Model 4, see note to Table 1 . 
